The pollution in the environment causes many health problems such as industrial, agriculture, mining and natural process adds many harmful substances in the surrounding and damage the environment. These toxic substances make the part of the food chain due to which livestock is at high exposure to risk. The present investigation was carried out in different district of Punjab to find out the cadmium levels in soil, forages as well as in the blood of the ruminants like goat and sheep. The cadmium contents in soil of district Sargodha, Mianwali and Bhakhar were ranged from 4.57 to 4.94, 2.98 to 3.95, 1.65 to 2.98 mg/kg respectively. The level of cadmium was higher in Sargodha as compare to Mianwali and Bhakkar. The mean concentrations of cadmium in forages which were used for feeding purpose were found between 2.745-3.432, 2.245-3.196 and 1.9-2.036 mg/kg for Sargodha, Mianwali and Bhakhar, respectively. The mean concentrations of cadmium in blood of goat which consumed the contaminated forages were between 2.152-2.436, 1.727-2.39 and 2.3-2.62 mg/L for Sargodha, Mianwali and Bhakhar, respectively. In blood of sheep, residual levels of cadmium in district Sargodha, Mianwali and Bhakhar were ranged from 2.152 to 2.436, 1.794 to 2.286 and 1.97 to 2.066 mg/L, respectively. All these values of cadmium for blood samples were within the permissible limit set by WHO.
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The pollution in the environment causes many health problems such as industrial, agriculture, mining and natural process adds many harmful substances in the surrounding and damage the environment [1] . These toxic substances make the part of the food chain [2] . The safe feed product is essential for animal health and welfare as well as human health and healthy feed product reduce the risk of toxicity in animals and human health [3, 4] . Biological functions may be affected by heavy metals especially due to bioaccumulation in the food chain because these pollutants present in the environment [5, 6] . Metals present in the environment can be transported and accumulated in plants and animals and through food chain affect the humans [7, 8] . Metals are transported and biomagnified from one trophic level to the next may accumulate more toxin in the food of higher animals as compare to their food contains [9] . The cadmium in the environment can easily be entered in the food chain and may cause various deleterious effects in plants, human and animals and result in undesirable physiological and biochemical changes [10] . In industrial areas, the level of cadmium and lead is high which cause the hormonal changes of plasma and abnormal liver function [11, 12] . Cadmium and lead are accumulated in human body and extreme accumulation may cause the severe health problems [13] . Different diseases as kidney, bone and blood diseases, nerves system and cardiovascular may cause due to lead and cadmium because these metals are carcinogenic in nature. The life span or life length reduces 9-10 years due to contamination of these metals in soil and plants. Lead is dangerous for young children because it affects the growth of children and growth of these children which live around past smelter is disturbed due to the presences of pollution of lead. Copper and zinc play important role in plant but the high level or toxicity of these metals in food causes health trouble in animal as well as in human. Gastrointestinal cancer may cause due the contamination of heavy metals in soil and plant [14, 15] . This study was planned to investigate the cadmium level in soil, forages as well as blood plasma of the small ruminants like goat and sheep and to evaluate its deleterious effects in soil and of using Cd contaminated forages on lives.
Materials and methods
This study was carried out in different Punjab districts of Pakistan to evaluate the toxic effects of Cd in soil, forages and ruminants by using specific systematic technique and to investigate the deficiencies or excesses which affect the forage yield and animals' health.
Study area
The present study was conducted in different districts of Punjab such as Sargodha, Mianwali and Bhakkar. Three sites from each district were chosen for collection of different samples of soil, forages and blood of animals (goat and sheep). Sargodha is important district of Punjab. It is situated 172 km northwest from Lahore, Pakistan. Temperature in winter recorded as low as freezing point and maximum temperature as high as 50 °C in the summer. It is located on eastern bank of Indus. Mianwali positioned between 71-08º to 71-57º East longitudes, and 32-10º to 33-15º North latitudes. Annual maximum temperature recorded as 47 o C and minimum temperature recorded as 19 °C. Mianwali falls in semi-arid zone and only some area is irrigated with the canals of river Indus. In Pakistan after slicing of Mianwali area a new district named as Bhakkar in 1982 was established. It is located in deserted plains of Thal desert and consists of a riverine tract along the Indus, called Kaccha. It consisted of sandy land and of semi rectangular shape.
Samples collection
Ten samples of each soil, forages and blood were collected from each site randomly. These samples were combined and make three composite samples of soil, forage and blood plasma. Soil For collection of soil samples, three different sites were selected in three districts (Sargodha, Mianwali, Bhakhar). With the help of stainless-steel auger, 12 to 15 cm deep soil layers for selected sites were dug up [16] . From each investigated site ten samples were obtained from three districts, stored in plastic bag. Forage Forages samples (10) include Barsem (Trifolium alexandrinum L.), Bajra (Pennisetum glaucum (L.) R. Br.) and Oat (Avena sativa L.) were also collected from three sites of three districts which were selected for soil sampling by mean of sterilized apparatus. Only those forages species were collected which were commonly used for fed of the small ruminants (sheep and goat). Distilled water was used to eliminate impurities and with HCl. Samples were dried to remove moisture content were placed in sunlight.
Blood plasma
Blood samples of goats and sheep were collected from the Bhakkar, Mianwali, and Sargodha in 2016. Goats and sheep of one year old was selected for sampling. Each district divided into three sites. Five goats of each site were selected, and data were pooled into one mean value. From jugular vein sample of blood was collected through needle of syringe which was firstly sterilized. Vacuum was created into evacuated tubes or to avoid from clotting were retained in the heparinized Na-citrate voiles rapidly. At 3000 rpm blood was centrifuged 15 min and blood plasma, stored in polyethylene tubes and frozen at -20 o C.
Samples preparation Soil and forage
Soil and forage samples collected from three districts were air dried and then placed in oven at 72 o C until dried and weighed by analytical balance. Wet digestion was adopted to digest the samples [17] . 1g sample, 10 mL nitric acid was taken in a beaker and placed it overnight. Next day samples were digested on hot plate, H2O2 was also added drop by drop until colorless solution was appeared. Then removed from hot plate and placed it for cooling and then distill water was added up to 50 mL, filtered through Whatman filter paper of 42 µm size. In labeled bottles samples were stored for further process.
Blood plasma
Blood samples of goats and sheep collected from three districts were frozen at -20 o C. Blood samples removed from freezer and samples of blood were digested by same procedure [17] . Cadmium analysis Cadmium content in soil, forage and blood of goat and sheep was assessed by atomic absorption spectrophotometer (AA-6300 Shimadzu Japan). Statistical analysis SPSS 22 software was used for ANOVA and to find out the mean values of metals and relationship between metals of soil and forages correlation coefficient was used at significance level 0.05 [18] . Pollution load index Pollution load index (PLI) was used to measure the contamination of metals in investigated soil following the method of Liu et al. [19] . PLI= Metal concentration in soil ⁄ Reference metal value of soil Bioconcentration factor Bioconcentration factor (BCF) was used to assess the content of metals in soil-forages and forage-ruminants blood in (mg/kg) following Cui et al. [20] . BCF= Metals contents in forages/ Metals contents in soil BCF= Metals contents in blood / Metals contents in forage.
Results Soil
The results from ANOVA showed that sites have non-significant effect (p<0.05) on cadmium content in soil (Table 1) . In district Sargodha, the mean concentrations of cadmium in soil which used by cultivation were between 4.57 to 4.94 mg/kg. In Mianwali, the cadmium contents in soil were between 2.98-3.95 mg/kg. In Bhakhar, cadmium contents were between 1.65-2.98 mg/kg (Figure 1 ). The level of cadmium was higher in Sargodha as compare to Mianwali and Bhakkar.
Forages
The sites showed non-significant effect (p<0.05) on cadmium content in forages collected from different three districts (Table 1 ). In district Sargodha, the mean concentrations of cadmium in forages used for feeding purpose were between 2.745-3.432 mg/kg. In Mianwali, the mean values of cadmium content in forages were between 2.245-3.196 mg/kg. In Bhakkar, the mean values of cadmium content were between 1.90-2.036 mg/kg ( Figure 2 ).
Blood of goat
The sites showed non-significant effect (p<0.05) on cadmium content in blood samples of goats (Table 1 ). In district Sargodha, the mean concentrations of cadmium in blood of goat which consumed the contaminated forages were between 2.152-2.436 mg/L. In Mianwali, the mean concentrations of cadmium in blood of goats were between 1.727-2.39 mg/L. In Bhakkar, the cadmium contents were between 2.3-2.62 mg/L (Figure 3 ).
Blood of sheep
The sites showed non-significant effect (p<0.05) on cadmium content in blood samples of sheep (Table 1 ). In district Sargodha, the mean concentrations of cadmium in blood of sheep which consumed the contaminated forages were between 2.152-2.436 mg/L. In Mianwali, the mean concentrations of cadmium in blood of sheep were between 1.794-2.286 mg/L. In Bhakkar, the mean concentrations of cadmium were between 1.97-2.066 mg/L (Figure 4) .
Correlation
In the present study Cd content from soilforages, forage-blood samples and soilblood samples showed negative and nonsignificant correlation ( Table 2 ). Positive significant correlation was observed from forage-blood samples in Sargodha. Negative correlation was observed in soil and forage, soil to blood and positive between forage to blood in Mianwali. Negative correlation was observed in soil and forage, soil to blood of goat, forages to blood of sheep and positive between soil to blood of sheep and forage to blood of goat in Bhakkar Samples. Cadmium content also revealed non-significant positive correlation between soil and blood of goat, between forage and blood of goat and nonsignificant negative between soil and forage which lead to cadmium imbalance among soil, plant and animals. It can be said that non-significant correlation between soil-forage-blood which might be due to edaphic factors.
Bioconcentration factor
Bioconcentration factor of cadmium content in forage samples from Mianwali was higher as compared to forage samples from Sargodha. Higher BCF value of cadmium in Mianwali and Bhakkar samples was observed while the lowest BCF value of cadmium was observed in Sargodha. The BCF value of cadmium in blood of goats in Bhakkar samples was higher as compared to Sargodha and Mianwali samples. Likewise, the BCF of cadmium in blood of sheep in Bhakkar samples was higher and lower BCF values of cadmium were in Sargodha and Mianwali (Table 3 ).
Pollution load index
Pollution level in plants or soil was measured by method i.e. pollution load index. The soil of Sargodha District showed higher PLI value for cadmium as compared to Mianwali and Bhakkar (Table 4 ). 
Table 1. Analysis of variance for cadmium content in soil, forage and blood samples in different districts of Punjab

Conclusion
In present findings, concentration of cadmium in forages of all sites was surpassed the acceptable limit given by FAO/WHO, while in blood samples it was found within the critical limit given by WHO. Bioconcentration factor of cadmium from soil to forage, forage to blood of sheep and forage to blood of goat at Bhakkar site was greater as compared to other two sites. The values of PLI at all sites was greater than 1 indicated that soil is contaminated. So proper monitoring of soil is necessary to prevent the excessive buildup of cadmium in soil-plant-animal continuum. 
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